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$a$ $\alpha_{m}(x,y,z,t)$ , $a$
$\overline{\alpha}_{m}(x,t)$ $\backslash \alpha_{m}(x,y,z,t)$ :
$\alpha_{m}(x,y,z,t)\equiv\overline{a}_{m}(x,t)+\backslash a_{m}(x,y,z,t)$ . (2.1)
, ( $\Lambda_{m}$ )
$\int\alpha_{m}dA_{m}=A_{m}\overline{\alpha}_{m}$ . $( \cdot\cdot\cdot\int^{\backslash }a_{m}dA_{m}=0)$ , (2.2)
. , $y,z$
$m,\ell m$ ,\ell \ell -6n .
, $n$
. $\alpha_{d}(x,n,t)$ , $\alpha_{d}|,.,(x,t)$
$\check{\alpha}_{d}(x,n,t)$ :
$\alpha_{d}(t,x,n)\equiv a_{d}|_{l\cdot\infty}(t,x)+\dot{\alpha}_{d}(t,x,n)$ . (2.3)
, $a$ $\overline{\alpha}(x,t)$ ‘a(x, $y,z,t$)
:
$a(x,y,z,t)\equiv\overline{\alpha}(x,t)+^{\backslash }\alpha(x,y,z,t)$ . (2.4)
,
, $\overline{\alpha}$ ,
$\overline{a}_{m}$ , $\check{a}_{d}$ :
$\overline{\alpha}=\overline{\alpha}_{m}+\frac{1}{A_{0}}\int\check{\alpha}_{d}$ . (2.5)
, $4(x)$ , $40=2\pi R$ , Fig.1.1
$R$ $m$ $4=2\pi R+2mR$




3 , , ,
$\overline{\alpha}$ ‘a , 2
:
$\frac{\partial\overline{p}}{\partial t}+\frac{\partial}{\partial x}(\overline{\rho}\overline{u})=0$ , (3.1)
$\frac{\partial\overline{u}}{\partial t}+\overline{u}\frac{\partial\overline{u}}{\partial x}=-\frac{1}{\overline{\rho}}\frac{Tp}{\ }+ \frac{4}{3}\overline{\nu}\frac{\partial^{2}\overline{u}}{\partial x^{2}}+\overline{\nu}\frac{4}{A_{0}}\frac{\partial^{\backslash }u}{\partial n}|_{n=0}$ , (3.2)
$\overline{p}\overline{T}(\frac{\partial\overline{S}}{\partial t}+\overline{u}\frac{\partial\overline{S}}{\partial x})=\frac{4}{3}\mu(\frac{\partial\overline{u}}{\partial x})^{2}+k\frac{\partial^{2}\overline{T}}{a^{2}}+k\frac{4}{A_{0}}\frac{\partial^{\backslash }T}{\partial n}|_{n=0}$ . (3.3)
$\rho,u,p,T,S$ , , , , .
$v$ . , $\mu,k$ , , .
.
, (26) , $(3.1)\sim(3.3)$
. , 2 ,
$0$ , :
$\frac{\partial\overline{p}_{m}}{\partial t}+\frac{\partial}{\ }( \overline{p}_{m}\overline{u}_{m})=\frac{4}{A_{0}}\overline{p}_{m}u$ $\frac{1}{A_{0}}\frac{dae}{\ } \Gamma_{0}^{\overline{p}_{m}\check{u}_{d}dn}$, (3.4)
$\frac{\partial\overline{u}_{m}}{\partial t}+\overline{u}_{m}\frac{\partial\overline{u}_{m}}{\ }=- \frac{1}{\overline{\rho}_{m}}\frac{\partial\overline{p}_{m}}{\partial x}+\frac{4}{3}\overline{\nu_{m}}\frac{\partial^{2}\overline{u}_{m}}{a^{2}}$ , (3.5)
$\overline{\rho}_{m}\overline{T_{m}}(\frac{\partial\overline{S}_{m}}{\partial t}+\overline{u}_{m}\frac{\partial\overline{S}_{m}}{\ })= \frac{4}{3}\mu(\frac{\partial\overline{u}_{m}}{\ })^{2}+k \frac{\partial^{2}\overline{T_{m}}}{a^{2}}$ . (3.6)
$tl_{b}$ $(narrow\infty)$ ,
$\overline{\alpha}_{m}$ . (3) .
$\overline{a}_{m}(x,t)$ $\alpha_{e}(x)$ $\alpha’(x,t)$ :
$\overline{a}_{m}(x,t)\equiv a_{e}(x)+a’(x,t)$ . (37)
(37) (3.4)\sim (3.6) :
$\frac{\partial\rho’}{\partial t}+\frac{\partial}{\ } \{(p_{e}+p’)u’\}$
$= \frac{4\prime}{A0}\nu_{e}^{V2}(p_{e}+p^{\prime t^{C\frac{\partial^{-n}}{\partial t^{-1/2}}(\frac{\partial u’}{\ })-C_{T^{\frac{1}{p_{e}}\frac{dp_{e}}{dx}\frac{\partial^{-V2}u^{l}}{\partial t^{-V2}}]}}}}$
$+ \frac{1}{A_{0}}\frac{dae}{\ } \nu_{e}^{1/2}(p_{e}+p’\frac{\partial^{-V2}u’-V2}{\partial t},(3.8)$
144
$\frac{\partial u’}{\partial t}+u’\frac{\partial u’}{\ }=- \frac{1\partial p’}{\rho_{e}+p’\partial x}+\frac{4}{3}\nu_{e}\frac{\partial^{2}u’}{\partial x^{2}}$, (3.9)
$\frac{\partial S’}{\partial t}+u’\frac{\partial}{\partial x}(S_{e}+S’)=\frac{4}{3}\frac{Ve}{T_{e}}(\frac{\partial u’}{\partial x})^{2}+\frac{k}{p_{e}T_{e}}\frac{d^{2}T_{e}}{h^{2}}$ . (3.10)
$C=1+(\gamma-1)/\sqrt{Pr},$ $C_{T}=1/2+1/(\sqrt{Pr}+Pr)$ , $Pr=\mu C_{p}/k$
.
(38) $\sim(3.10)$ . $x,t$ $\Delta$ ,
,
( (3) ). , ,
, , $C_{p}$ ,
, $\gamma$ . , (39)
2 (3.10) $\epsilon$ ( $a_{\max}’=\epsilon a_{e}$ , $\epsilon\approx 0.1\sim 0.01$ )
. :
$\frac{\partial\hat{p}}{\partial^{\wedge}t}+\frac{\partial}{\partial\hat{x}}\{(\hat{\rho}_{e}+\hat{p})\hat{u}\}=\frac{\prime t}{A0}\sqrt{\frac{Ve}{o}}(\hat{p}_{e}+\hat{p})[C\frac{\partial^{-l/2}}{\partial^{\wedge}t^{-V2}}(\frac{\partial\hat{u}}{\partial\hat{x}})-C_{T}\frac{1}{\hat{p}_{e}}\frac{d\hat{\rho}_{e}}{\delta}\frac{\partial^{-\nu 2}\hat{u}}{\partial^{--1\Omega}t}]$







. 3 , ,
, $x$ $0$
$l$ 1 , ,
, , :
$\ovalbox{\tt\small REJECT}\equiv\int_{0}^{T}(\overline{\rho}_{m}+\frac{4}{A_{0}}\int_{0}^{\infty}\check{\rho}_{d}dn)dx$, (4.1)




$At=A\ell_{ini}$ , $P=P_{ini}- \int_{0}^{t}P_{1oss}dt$ , $\mathcal{E}=\epsilon_{ni}+\int_{0}^{t}Q_{n}dt$ .
$(P_{1oss} \equiv\int_{0}^{T}(\mu\frac{4}{A_{0}}\frac{\partial\check{u}_{d}}{\partial n}|_{n=0})\ ,$ $Q_{n}\equiv-\int_{0}^{l}(\frac{4}{A_{0}}k\frac{\partial\check{T}_{d}}{\partial n}|_{n=0}1^{h}\cdot)$
(4.4)









$\Lambda_{m}[\frac{\partial}{\partial t}(\overline{p}_{m}\overline{E}_{m})+\frac{\partial}{\partial x}(\overline{p}_{m}\overline{u}_{m}\overline{h}_{m})]=\overline{\rho}_{m}\overline{h}_{m}\triangleleft aez_{b}$, (48)
$A_{d[\frac{\partial}{\partial t}(\overline{\rho}_{m}\overline{E}_{m})+\frac{\partial}{\ }(\overline{p}_{m}\overline{u}_{m}\overline{k})]+\frac{\partial}{\ }[ae\Gamma_{0}^{\overline{\rho}_{m}\overline{h}_{m}\check{u}_{d}dn}]=-\overline{\rho}_{m}\overline{h}_{n}m-4k\frac{\partial\check{T}_{d}}{h}|_{n=0}}(4.9)$
$\frac{\partial}{\partial t}(\overline{p}_{m}\overline{E}_{m})+\frac{\partial}{\ }[ \overline{p}_{m}\overline{h}_{n}\overline{u}_{m}+\overline{\rho}_{m}\overline{h}_{m}\frac{4}{A_{0}}\int_{0}^{\infty}\check{u}_{d}dn]=-\frac{4}{A_{0}}k\frac{\partial\dot{T}_{d}}{\partial n}|_{n=0}$ . (4.10)










. 1 , Fig 5.1
180o 2 0.05 ,
4 2.5 ( 5
) , .
Fig.5.2 , ,
, . $\epsilon$ 0.01 .
Fig.5.2. Initial profiles of $\hat{p}$ (thick line) and $\hat{u}$ (thin line)




$t_{cyc} \equiv\int_{0}^{/}\frac{dx}{a_{e}}$ , $\hat{T_{cyc}}\equiv\frac{t}{t_{cyc}}$ . (5.1)
, ,
$\hat{x}=0.5$ $\hat{P}$ Fig 53 .
Fig.5.3. Temporal variations of $\hat{p}$ at $\hat{x}=0.5$ with no cold
regions, and no stacks (thin line); and four stacks (thick line).
Figure 5.3 , , .
, , .
Fig.5.4. Temporal variations of $\hat{p}$ at $\hat{x}=0.5$ with two cold
regions, and no stacks (thick line); and four stacks (thin line).
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Fig.5.3 Fig.5.4 , ,
. Fig 54 ,





Fig.5.5. Temporal variations of $\hat{p}$ at $\hat{x}=0.5$ with two cold
regions $(\hat{T_{emi\mathfrak{n}}}=0.095)$ and four stacks.
Figure 5.5 , ,
.
, Fig56 $\hat{x}=0.5$
$\hat{p}$ Fig.5.7 . ,
2 Fig.5.8 . ,
Fig.5.1 .
Fig.5.6. Initial profiles of $\hat{p}$ (thick line) and $\hat{u}$ (thin line)
along the loop with the normalized axis $\hat{x}=x/\Delta$ .
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Fig.5.7. Temporal variations of $\hat{p}$ at $\hat{x}=0.5$ with two cold
regions and four stacks.
Fig.5.8. Evolution of $\hat{p}$ every 2 peaks with two cold regions and four stacks.










. , , ,
, .




(1) , , 2005 ( ), (2005), $AM05\cdot 16\cdot 018,1^{-}7$ .
(2) , , 2006 ( ), (2006), $AM06\cdot 16\cdot 010,1\cdot 5$ .
(3) : , 24 (2005) $381\cdot 398$ .
151
